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I. Basis of the report 



With regard to (he elements of the intecnatioaal ^ppllcadon:* 

I I the mteroatioDal application as origiDally filed. 

^2 the description: 

pages 1:68 as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of 



IXI tfaedaims: 

pages 72-80. 83. and 86-95 ^ as orignudly filed 

pages NONE , as j^mpsmiMi (toge&er widi any statement) under Article 19 

pages , filed with (he demand 

pages 69-71. 81. 82. 84. 8S. and 96-100 , filed with the letter of 14 Jane 2004 (14.06.2004) 

thedrawingsj 

pages i-27 ^ as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of . 

I I the sequence listii]|g part of the descriptian: 

pages NONE , as originally filed 

pages NONE » filed with the demand 

pages NONE , filed with the letter of . 



With ragaid to the language* all the elements ooailaBd above were available or furnished to diis Authority in the 
language in vdiich the international appUcation was filed, unless otherwise indicated under fliis item. 
These elements were availahle or iuniished to this Authority in (he fijUowing langu^ which is: 

I 1 the language of a translaticxi tumished for die purposes of international search (under Rule23.1(b». 

□ 

the language of publication of the international s^lication (under Rule 48.3(b)). 

the language of (he translafion fimnsfaed for the purposes of international preliminary examination(under Rules 
55.2 and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in (he international application, the 
international preliminary examination was carried out on the basis of the sequence Ustmg' 

contained in the international application in printed fonn. 

□ 

filed together with the international application in computer readable form. 

□ furnished subsequently to diis Amhority in written fonn. 

□ iumished subsequently to this Authority in conqniter readable form. 

O The statement diat the subsequently fiimished written sequence listing does not go beyond the disclosure m the 
international application as filed has been furnished. 

n The statement that flieinfoimadonreconiedmconiputerreadabto form is identic^ 
has been furnished. 

The amendments have resulted in tjte n^n^Hation of: 

□ 

the description, pages NONE 
the claims, Nos. NONE 
□ the drawmgs, sheets/fig NONE 

This report has been established as if (some ol) the amendments had not been made, since they have been coosideied to go 

beyond the disdosure as 0ed, as Indicated in the Supplemental Box (Rule 70.2(c)).** 
* Repiacemeni sheets which have been furnished to the receiving Office In response to an invitation under Article 14 are referred to in 
this report as 'originally filed "and are not annexed to this report since they do not contain amendments (Rules 70J6and 70,17^, 
** Any repiacemeni sheet contai ning such amendments mast be referred to under item 1 and annexed to this report, 
Forai PCT/IPEA/409 (Box I) (July 1998) ~"" — " 



INTERNATIONAL PRELBVUNARY EXAMINATION REPORT 



Intemadonal application No. 
PCT/US02/401O7 



V. Reasoned statement under Rule ^.2(a)(u) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I. STATEMENT 

Novelty W 

Inventive Step (IS) 

Industrial Applicability W 



Claims 7.8. 10- 19,23-63 and 66-68 



Claims 1-6. 9. 20-22, 64. and 65 



^YES 
NO 



Claims 7.8.10-19,23-63 and 66^8 



Claims 1-6.9.20-22. 64. and 65 



-.YES 
NO 



Claims 1-68 



Claims NONE 



_YES 
NO 



2. CITATIONS AND EXPLANATIONS 
Please See Continuation Sheet 
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Supplemental Box 

CTo be used whea cbs space in any of the preceding boxes is not suffidenQ 



y. 2. Citations and Explanations: 

cnaims 1 , 2, 4-6. 9. and 20-22 lack novdty under PCT Article 33(2) as being andc^ated by Bailey et al. (US Patent No. 6,233,926 
Bl). 

With regard Co claim 1, Bailey et al. discloses a particulate trap system for an internal combustion engine conqnising at least one 
particiilatft tnp ( la, lb, Ic or 100) positioned to accept engine exhaust gas including a plurality of passages having porous walls for 
receiving the exhaust gas, ^^toon the porous walls niter particulate firom tbs exhaust g^, and reversing means (1 1 , 12, 13 or 109) for 
periodically reverang a portion of die filtered exhaust gas back through the porous walls in reverse flow at a substantially constant 
pressure drop, resultant flow velocity, and duration sufficient to dislodge and erode and buildrvp of soot and ash particles from the 
porous walls in Figs. 1 axul9c andocd. 6. line 1 to cd. 17, line 29. 

V^th regard to dam 2, Bailey etal. discloses the at least one particulate tmp module heing at least antt TnT^pnlir^ig fl^ 
module having a plurality of flow passages (2) in Figs. 1 and 9c and cd. 6, line 1 to cd. 17. hm 29. 

With regard to daim 4, Bailey et al. disdoses the particulate trap system including an entnuKe chamber (102) for receiving the 
exhaust gas from the engine and operatively connected to a first side of the at least one particulate tr^ module, a separation chamber 
(105) operatively attached to a second side of the at least one particulate trap module and for receiving some of the exhaust gas from 
the at least one particulate trap module, and an exit chamber (not numbered^ chamber containing fUter module 100) for receiving die 
filtered exhaust gas passing through die pon>us wall of dw at least one particulate tiffii in Fig. 9c andcd. 14, line 57 to col. 17, liiv 
29. 

With regard to daims 5, 6, and 9, Bailey et el. disdoses the particulate trgp system induding means (118) for creating a pressure 
difference between die separation diambcr and the exit chamber in response to a pre-established eogine qjeratixig condition, wherein 
the pressure in ihe exit chamber is greater diau the pressure in die separation chamber, thereby forcing the filtered exhaust gas from 
the.exit chamber back dirough the porous walls to dislodge and blow out the build-up of soot and ash on inner surfaces of die porous 
walls, wherein the means for creating the pressure difference is a pressure rdief valve (118) cperativdy mounted to the exit chamber 
for creating pressure build-up in the exit chamber, thereby forcing the filtered exhaust gas from the exit chamber back dirough the 
porous wdls to dislodge and blow out the build-iq> of soot and ash on die inner surfaces of die porous walls, die particulate trap 
system further induding at least one exit valve (103) to selecdvdy allow exhaust gas to flow through the through flow passages to 
blow out the removed soot and ash and to erode any addidond soot and ash in Fig. 9c and cd. 14, line 57 to cd. 17, line 29. 

Widi regard to daim 20, Bailey et d. disdoses die particdate trap system including a sde rotary vdve (103) having an aperture and 
face plate and rotatably mounted to a single particdate trap modde between the through flow passages and die separation chamber, 
wherein exhaust gas is allowed to flow diroagh the aperture to the separation chamber and preduded from flowing from die through 
flow passages to the separatioa chamber via die face plate, means (104) for lotatmg the sole rotary valve, wherein exhaust gas 
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entering the chrougb flow passages plugged by the face plate is filtered through the porous waHs (3), wherein ^^n the means (U8) 
for creating a pressure difference between the separatign chambn and the exit chamber in re^onse to the pre>established engine 
Qpenidng condition is started and the pressure in die exit chamber will be greater than the pressure in (he separation chamber, thereby 
forcing the filtered exhaust gas from the exit chamber back through the through flow passages of the porous walls c^en via the 
aperture to the separation chamber to dislodge and blow out the build-up of soot and ash on inner surfaces of the porous walls vMe 
simultaneoudy receiving a high velocity of exhaust gas through flow from the entrance chamber to die separation chamber oo erode 
and blow out the soot and ash, and \\^erein the exhaust gas entering d^ through flow passages and exiting into the separation chamber 
via the aperture is filtered through a secondary fitter (106) in Fig. 9c and col. 14, line 57 to cd. 17, line 29. 

With regard to daims 21 and 22, Bailey ec al. discloses the particulate trap system indudiQg a porous ceramic secondaiy filter (106) 
operadvely connected to the separation chamber for filtering exhaust gas in the separation chamber release into the atmosphere, and a 
remote energized three-way rotary valve (114) operadvely connected to the separation chamber and opemdvely connected to a high 
pressure source (1 16) for si^plying a burst of high pressure air to die secondaiy filter in reverse flow to (fislodge any build tq> of soot 
and ash in the secondary filter in response to the pre-estaUished eqgine operatiig condidoa in Fig. 9c andcd. 14, line 57 to ool. 17, 
line 29. 



Claims 1 and 3 lack novelty under PCT Article 33(2) as being anticipated by Watanabe et al. (US Ritent Na 5,930,995). 

Widi regard to claim 1 , Watanabe et al. discloses a particulate trap system for an internal cranhustion engine comprising at least one 
particulate tr^ (42-45) positioned to accq>t engine exhaust gas induding a plurality of passages having porous walls for receiving the 
exhaust gas, wherein fije porous walls filter particulate from the exhaust gas. and means (52-54, 72-74, and 80) for periodically 
reversing a portion of the filtered exhaust gas back dirough the porous walls in reverse flow at sufficient pressure drop and resultant 
flow velocity to dislodge and erode and build-t^j of soot and ashpartides fnim the porous walls in Kgs. 4-8 and col. 5. line 17 to col. 
8. line 18. 

Widi regard to daim 3, Watanabe et al. disdoses die at least one mooolithzc particulate trap being at least one wall flow txap module 
in Figs. 4-8 and cd. 3, lines 51-64. 



aaims 1 and 3 lack novdty under PCT Article 33(2) as being anticipated by J^anese Published Patent Application JP 4-3 161 3. 

With regard to claim I , JP 4-31613 disdoses a particulate trap system for an inieroal combustion engine conqjrising at least one 
paruculate tr^ (51) positioned to accept engine exhaust gas inchiding a plurality of passages having porous walls for receiving the 
exhaust x^ein ihe porcus walls fflter particulate from the exhaust gas, and reversing means (54,58) for periodcally le^mme a 
poraon of die filtered exhaust gas bade through die parous walls in reverse flow at a substantially constant pr4m drop. resultM^ 
flow vdodty. and duration to (fislod|ge amleiode and baad^ip of soot and ashpartides from d/porous in F^gT 

Wifli legard to daim 3, JP 4-31613 disdoses the at least one particulate trap bdiig atleast one wall flow tz^ module in Kg. I. 

aaim 2 lacto an invwitive step under PCT Article 33<3) as being obvious over Waranabe et al. (US Patent No. 6.233 926 BO or 
Japanese Pubhshed Patem AppUcation JP 4-31613 m view of Oda et al. (US Patent No. 4,833,883). or 

S^lSaSi^lf^^ 

SF.^.^3r4r/cS^^ 

It WDuld have been obvious to one of ordinary skill in die art at die time die invention was made to incorporate the cross flow trap 
modide of Oda et al. into die systems of Watanabe et al. and JP 4-31613 to provide a compact particulaiWreq^ 
mstallation space, as suggested by Oda eial. in cd. 3, lines 41^. i«p requmpg cmiy a sraau 



Claims 7 a . andlO meet die criteria set forth in PCT Arddes 33(2)-(3) because die prior art made of record does not teach or fairly 
sugg^uhe system of daim 5 wherein^ means for creating the pressure difference between die separation chamber ^STcS^ ^ 
chamber is a ventanoperaMy connected to d>Bsq)aration chamber. «au«i« ««. uw «m 
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aaims I M9 meet the cxiteria set fbxtfa in PCT Artides 33(2X3) because die prior art made of record does not teach or fexrly suggest 
thesystemofdaimS having die specific valve arrangememredted in dain^ U. 14, or 19. 



With regard to daim 23, Bafley ec al. disdoses £be particulate tr^ system induding a refractory fabric secondary filter for filtering 
die exhaust gas in die separating chamber before release into die atmosphere, and an exit passageway (108) operadvely cQunected 
subsequent CO the seconitery filter of the separation chaniber for directing the filtered exhaust g^ passiQg through die secondary filter 
to the amiosphere in Bg. 9c and cd. 14, line S7 to col. 17, line 29. 

Claim 23 meets the criteria set fordi in PCT Artides 33(2)-{3) because the prior art made of record does not teach or fairly suggest the 
system of daim 23 wherein die secondary filter iochides a convoluted perforated metal support plate, wherein die convoluted metal 
support plate limits die flexing of die refractory fabric secondary fHter and allows some flexing to break up accumulated soot and ash. 



Claims 24-32 meet die criteria set forth in PCT Artides 33(2H3) because die prior art made of record does not teach or fairly 
suggest die system of daim 3 indudiqg a flrst small flow entrance chamber, a first large flow entrance diamber , a plurality of 
moveable cylindrical dide valves, a second smaU flow entrance chamber, and a second large flow entrance chamber as spedilcaUy 
recited in daim 24. 



aaims 33-38 meet die criteria set fordi in PCT Artides 33(2)-(3) because die prior art made of record does not teach or fairly suggest 
die system of claim 3 indudiug a flrst small flow entrance diamber, a Iflrst large flow entrance cbatxiber, and a plurality of poppet 
valves as qpedfically redted hi claim 33. 

With regard to daims 39-63, 66 and 68, Bailey et al. discloses a particulate tr^ system for an internal combustion engine comprising 
at least one particulate trap module (1 1) to accqjt engine exhaust gas induding a plurality of passages having porous walls for filtering 
exhaust gas, die porous walls having inner surfaces coated wiUi precious metal catalysts, means for passing die exhaust gas djrougfa 
die porous waUs of a majority of die plundxQr of passages, die porous walls removing particulates and oxidizing die particulates via 
predous metal catalysts at an acceptable ten^jerature rai^e. 

Claims 39-63^ and 68 meet die criteria set forth m PCT Artides 33(2H3) because die prior art made of record does not teach or 
fairly suggest die system of daims 39, 60. or 66 having a nitrogen oxide (NOx) reduction afterUeatmenl system and induding means 
for convmmg NOx to NOi in die plurality of passages via die precious metal catalyst at the acceptable tenmerature range, oiaas far 
stOTing die NOi m die NOx adsorber material at die acceptable temperaUire range, and means for adding fud to a mmoritv flow of die 
exhaust gas to convert it to a rich mixuire and for passing die minority flow of exhaust gas dirough a minority of die phirality of 

If^V.f^^^.T^ ^ ^'l^ °^ ^^^^ ^ ^ stored NOifor reduction by CO in die rich mixoire flow 

of exhaust gas m die presence of predous metal catalyst at die acceptable temperature range fomiing CO2 and Ni. 

aaims 64 and 65 lack novelty under PCT Artide 33(2) as being anticipated by Bailey et al. (US Patent No. 6,233,926 Bl). 
nSLtJ «f«fwr "^^J for filtering and regenerating particulate trap system for an internal combustion engine comprising 

Sf^L^i^f^^ of passages (2) ha^gjwrous ^5 (3) for recdving exhaust gas. filtering die exhaust gas via t^ porous ^s3^ 
SXI^^h'!^'^ ""^J^ filteredexhaust gas back flirough ibe p'Snnis v^ia reverse nS^ ^s^^My^i^ xo 

chdodgeaiul erode any bu^^ 

nXl'^T^t^^^'' ^^^^"^"^ the exit chamber (not numbered, diamber containing partfculale^ ^^m^Zo^a 
l^^^^^'"^^"^"^^^ ^^^^tb^Pressuremd^exitcSmteiT^ 

^^'o?^ Lr?^ *f ^"^^^ gas from die exit diamber bade dirough tte^^ walls £d5o4ge and die 
build.iq)ofsootandashonfamersurfecesofdieporouswall8inRg.9candco!. 14, line 57 to cd. 17,line29 

aaims 64 and 65 ladc novdty under PCT Artide 33(2) as being antidpaied by Watanabe et al. (US Patent No. 5.930,995). 

Z^^J'J^'.rf^T^'''^^ filtering and regenerating particulate trap system for an internal combustion engine comprising 
^r^^X^ T f T P"^.^ ^^'^'^^ ^ «^ ffis, wteem die at least one particdate 3^ 

^1^. ^ ^ ^"""^"^r ^""f? ^^"^ fiJ'^S ^ «^ 9^ via diipaous wal^ and 

dislodge and erode any build-up of soot and ash fhim die nomus wa l ls, and 
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separation chamber (22b-25b) and an exit chamber (21) in response to a pie-establisbed engine operating oondltian, wherein the 
pressure in the exit chamber is greater than die pressure in the sqiaiation chamber, ffaereby foidx^ the fUtieied eriuust gas from the 
exit chamber back tfamagh (he porous walls to didodg^ and Uow out the build-iq} of soot and ash on inner surfaces of &e porous 
walls in Figs. 4-8 and coL S, Ime 17 to col. 8, line 18. 

asms 64 and es lack novelty under PCT Article 33(2) as b»ng anUcqiated by Japanese PiihUsbed Patent plication JP 4-31613. 

JP 4-3 1613 discloses a method for filtering and regenerating particulate trap system for an internal combustiaa eo^ns comprising 
positioning an at least one particulate xxap module (SI) to accept engine exhaust gas, wherein the at least one particulate trap module 
has a plurality of passages having porous walls for receivii^ exhaust gas, filtering the exhaust gas via the porous walls, and 
periodically revernng a portion of the filtered exhaust gas back through the porous walls in reverse flow at sufficient flow velocity to 
dislodge and erode any build-up of soot and ash from the porous walls, and iiirther including creating a pressure d^erence between a 
separation chamber (not numbered, i^^stream of tr£^ 51) and an exit chamber (not numbered, dovmstream of trap 51) in response to a 
pre-established engine operating condition, wherein the pressure in the exit chamber is greater than the pressure in the separation 
chamber, thereby forcing die filtered exhaust gas from the exit chamber back through die porous walls to dislodge and blow out the 
build-up of soot and ash on inner surfaces of the porous walls in Fig. 1 . 

Claim 67 meets the criteria set forth in PCT Articles 33(2K3) because the prior art made of record does not teach or fairly suggest the 
system of daim 3 further including a rotary valve means for preventing exhaust gas entry into a minority of the passages and for 
ccmnecting an entrance of die minority of die passages to a sqiaration chamber, wherein the rotary valve rotates to sequentially cause 
reverse flow through die pcvous ^ralls of each of die minority of the passages while permitting normal flow lo ccmtinue throui^ die 
porous walls of the majority of the trap passages. 

Claims 1 -68 meet the criteria set for dx in PCT Artide 33(4) because the invention can be made and used in indusfxy . 
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What is claimed is: 

1 . A particulate trap system for an internal combustion engine, 
comprising: 

5 at least one particulate trap module positioned to accept engine exhaust 

gas including a pliuality of passages having porous walls for receiving the 
exhaust gas, wherein the porous walls filter particulate from tiie exhaust gas; 
and 

reversing means for periodically reversing a portion of the filtered 
10 exhaust gas back through the porous walls in reverse flow at a substantially 
constant pressure drop, resultant flow velocity, and duration sufficient to 
dislodge and erode any build-up of soot and ash from the porous walls. 

15 2. The particulate trap system according to claim 1, wherein the at 

least one particulate trap module is at least one monolithic cross flow trap 
module having a plurality of through flow passages. 

3. The particulate trap system according to claim 1, wherein the at 
20 least one particulate trap module is at least one wall flow trap module. 

4. The particulate trap system according to claim 2, further 
including: 

an entrance chamber for receiving the exhaust gas from the engine and 
25 operatively connected to a first side of the at least one particulate trap module; 
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a separation chamber operatively attached to a second side of the at 
least one particulate trap module and for receiving some of the exhaust gas 
from the at least one particulate trap module; and 

an exit chamber for receiving the jBltered exhaust gas passing through 
S the porous walls of &e at least one particulate trap. 

5. The particulate trap system according to claim 4, fiirther 
including: 

means for creating a pressure difference between the separation 
10 chamber and the exit chamber in response to a pre-established engine 

operating condition, wherein the pressure in the exit chamber is greater fean 
the pressure in the separation chamber, thereby forcing the filtered exhaust 
gas from the exit chamber back through the porous walls to dislodge and blow 
out the build-up of soot and ash on inner surfaces of the porous walls. 

15 

6. The particulate trap system according to claim 5, wherein the 
means for creating the pressure difference between the separation chamber 
and the exit chamber is a pressure relief valve associated with the exit 
chamber for creating pressure build-up in the exit chamber, thereby forcing 

20 the filtered exhaust gas from the exit chamber back through the porous walls 
to dislodge and blow out the build-up of soot and ash on the inner surfaces of 
the porous walls. 

7. The particulate trap system according to claim 5, wherein the 
25 means for creating the pressure difference between the separation chamber 

and the exit chamber is a venturi associated with the exit chamber and 
operatively connected to the separation chamber, wherein the venturi 
increases pressure in the exit chamber and reduces the pressure in the 
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separation chamber, thereby forcmg the filtered exhaust gas from the exit 
chamber back through the porous walls to dislodge and blow out the build-up 
of soot and ash on the inner sur&ces of the porous walls. 

5 8. The particulate trap system according to claim 5, wherein the 

means for creating the pressure difference between the separation chamber 
and the exit chamber is a pressure relief valve associated with the exit 
chamber valve for creating pressure build-up in the exit chamber, and a 
venturi associated with the exit chamber and operatively connected to the 

0 separation chamber, wherein the venturi increases pressure in the exit 

chamber and reduces the pressure m the separation chamber, therebj' forcing 
the filtered exhaust gas from the exit chamber back through the porous walls 
to dislodge and blow out the build-up of soot and ash on the inner surfaces of 
the porous walls. 

5 

9. The particulate trap system according to claim 5, fiirther 
including at least one exit valve to selectively allow exhaust gas to flow 
through the through flow passages to blow out the removed soot and ash and 
to erode any additional soot and ash. ^ 

) 

10. The particulate trap system according to claim 9, further 
including: 

an igniter for burning the soot; and 
a chamber for storing the ash. 

1 1 . The particulate trap system according to claim 5, further 
including: 
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the filtered exhaust gas from the exit chamber back through the porous walls 
to dislodge and blow out the build-up of soot and ash on inner surfaces of the 
porous walls back through the first small flow entrance chamber. 

5 27. The particulate trap system according to claim 26, wherein the 

means for creating the pressure difference between the exit chamber and the 
second small flow entrance chamber is a pressure relief valve associated with 
the exit chamber and for creating pressure build-up in the exit chamber, 
thereby forcing the filtered exhaust gas from the exit chamber back through 
10 the porous walls to dislodge and blow out the build-up of soot and ash on the 
inner surfaces of the porous walls back through the first small flow entrance 
chamber. 



28. The particvdate trap system according to claim 26, wherein the 
15 means for creating the pressure difference between the exit chamber and the 

second small flow entrance chamber is a venturi associated with the exit 
chamber and operatively connected to the second small flow entrance 
chamber, wherein the venturi increases pressure in the exit chamber and 
creates a suction in the second small flow entrance chamber, thereby forcing 
20 the filtered exhaust gas from the exit chamber back through the porous walls 
to dislodge and blow out the build-up of soot and ash on the inner surfaces of 
the porous walls back through the first small flow entrance chamber. 

29. The particulate trap system according to claim 26, wherein the 
25 means for creating the pressure difference between the exit chamber and the 

second small flow entrance chamber is a venturi associated with the exit 
chamber and operatively connected to the secondary filter, wherein the 
venturi increases pressure in the exit chamber and creates a suction in the 
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second small flow entrance chamber, thereby forcing the filtered exhaust gas 
from the exit chamber back through the porous walls to dislodge and blow out 
the build-up of soot and ash on the inner surfaces of the porous walls back 
through the first small flow entrance chamber. 

5 

30. The particulate trap system according to claim 26, wherein the 
means for creating the pressure difference between the exit chamber and the 
second small flow entrance chamber is a pressure relief valve associated with 
the exit chamber and for creating a pressure build-up in the second small flow 

10 entrance chamber, and a venturi- associated with the exit chamber and 

operatively connected to the second small flow entrance chamber, wherein the 
venturi increases pressure in the exit chamber and creates a suction in the 
second small flow entrance chamber, thereby forcing the filtered exhaust gas 
from the exit chamber back through the porous walls to dislodge and blow out 

15 the build-up of soot and ash on inner surfaces of the porous walls. 

3 1 , The particulate trap system according to claim 25, wherein the 
apertures of one of the cylindrical valves is aligned with the tube apertures of 
one of the tubes between the first small flow entrance chamber and the second 

20 small flow entrance chamber to allow exhaust gas to pass to one of the 
particulate trap modules for filtering through the porous walls, and the 
apertures of the remaining cylindrical valves are aligned with the tube 
apertures of the remaining tubes between the first large flow entrance 
chamber and the second large flow entrance chamber to allow exhaust gas to 

25 pass to the remaining particulate trap modules for filtering through the porous 
walls, and wherein the exhaust gas passes from the particulate trap modules 
into the exit chamber for release into the atmosphere. 
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34. The particulate trap system according to claim 33, furdier 
including: 

means for actuating the poppet valve from the first position to the 
second position and from the second position to the first position, wherein one 
S of the poppet valves is moved into the second position for receiving filtered 
exhaust gas back flow through the porous walls firom the exit chamber; and 

means for sequentially dislodging and blowing out the build-up of soot 
and ash for each of the at least one particulate trap modules in response to the 
pre-established engine operating condition, wherein one of the at least one 
1 0 particulate trap modules receives the back flow of exhaust gas firom the exit 
chamber. 



35. The particulate trap system according to claim 34, fiirther 
including: 

1 5 means for creating a pressure difference between the exit chamber and 

the second small flow entrance chamber in response to a pre-established 
engine operating condition, wherein the pressure in the exit chamber is greater 
than the pressure in the second small flow entrance chamber, thereby forcing 
the filtered exhaust gas &om the exit chamber back through the porous walls 

20 to dislodge and blow out the build-up of soot and ash on inner surfaces of the 
porous walls back through the first small flow entrance chamber. 

36. The particulate trap system according to claim 35, wherein the 
means for creating the pressure difference between the exit chamber and the 

25 second small flow entrance chamber is a pressure relief valve associated with 
the exit chamber and for creating pressure build-up in the exit chamber, 
thereby forcing the filtered exhaust gas firom the exit chamber back tfurough 
the porous walls to dislodge and blow out the build-up of soot and 
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ash on the inner surfaces of the porous walls back through the first small flow 

entrance chamber. 



37* The particulate trap system according to claim 35, wherem the 
5 means for creating the pressure difference between the exit chamber and the 
second small flow entrance chamber is a venturi associated with the exit 
chamber and operatively connected to the second small flow entrance 
chamber, wherem the venturi increases pressure in the exit chamber and 
creates a suction in the second small flow entrance chamber, thereby forcing 
10 the filtered exhaust gas firom the exit chamber back through the porous walls 
to dislodge and blow out the build-up of soot and ash on the inner surfaces of 
the porous walls back through the first small flow entrance chamber. 



38. The particulate trap system according to claim 35, wherein the 
1 5 means for creating the pressure difference between the exit chamber and the 
second small flow entrance chamber is a pressure relief valve associated with 
the exit chamber and for creating a pressure build-up in the second small flow 
, entrance chamber, and a venturi associated with the exit chamber and 
operatively connected to the second small flow entrance chamber, wherein the 
20 venturi increases pressure in the exit chamber and reduces pressure in the 
second small flow entrance chamber, thereby forcing the filtered exhaust gas 
from the exit chamber back through the porous walls to dislodge and blow out 
the build-up of soot and ash on inner sur&ces of the porous walls. 

39. A particulate trap system for an intemal combustion engine 
25 havmg a nitrogen oxide (NOx) reduction aftertreatment system, comprismg: 
at least one particulate trap module to accept engine exhaust gas 
including a plurality of passages having porous walls for filtering exhaust gas. 
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oxidizing the particulate via the precioiis metal catalysts at an 
acceptable temperature range; 

converting NOx to NO2 in flie plurality of passages via the precious 
metal catalyst; 
5 storing the NO2 in the NOx adsorber material; 

adding foel to a minority flow of the exhaust gas to convert it to a rich 
mixture; and 

passing the minority flow of exhaust gas through a minority of the 
plurality of passages, thereby causing the rich mixture of exhaust gas flow to 
10 release stored NO2 for reduction by CO in the rich mixture flow of exhaust 
gas in the presence of precious metal catalyst at the acceptable temperature 
^ range fomiing CO2 and N2. 

61, The method for reducing nitrogen oxide (NOx) in a cross flow 
15 particulate trap system used with an internal combustion engine according to 
claim 60, further including the steps of: 

aligning a iBrst, normal lean exhaust gas entrance chamber with a first 
end of the through flow passages; 

aligning a second, rich exhaust entrance chamber with a second end of 
20 the through flow passages; 

fikering exhaust gas through the porous walls of the through flow 
passages; 

collecting the filtered exhaust gas in a third, exit chamber; 

directing the exhaust gas from the third, exit chamber to the 
25 atmosphere; 

admitting a majority of the normal lean exhaust gas from the first 
normal lean exhaust chamber into the first end of the through flow passages 
for a period of time, and blocking a minority of the normal lean exhaust gas 
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from the first normal lean exhaust chamber into the first end of the through 
flow passages for a majority of the time; 

admitting a minority of rich exhaust gas from the second rich exhaust 
chamber into the second end of the througji flow passages for a period of 
time; 

blocking a majority of rich exhaust gas from the second rich exhaust 
chamber into the second end of said through flow passages for a minority of 
the time; 

controlling the at least one first valve to allow normal lean exhaust gas 
to enter the first end of the majority of passages having porous walls, while 
precluding the rich exhaust gas from entering second end of the majority of 
passages; 

allowing rich exhaust gas into the second ends of the minority of 
passages, while precluding the normal lean exhaust gas from entering the first 
ends of the minority of the passages; and 

sequentially changing the passages receiving the normal lean exhaust 
gas and the rich exhaust gas flow. 

62. The method for reducing nitrogen oxide (NOx) in a particulate ' 
trap system used with an internal combustion engine according to claim 60, 
further including the steps of: 

treating the entering exhaust gas upstream of the particulate trap 
system; 

cooling the exhaust gas stream when a maximum temperature is 
exceeded; 

directing the majority of the exhaust gas flow to the particulate trap 
system to be admitted to the passages as normal lean exhaust; 

directing and controlling the minority of the exhaust gas flow to an 
emichment device; 
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• injecting fiiel into the minority exhaust flow stream; 
igniting the injected fuel; 

sensing the oxygen level downstream of the fuel injector; 

monitoring and controlling at a stoichiometric to sligjhtly rich mixture; 
5 monitoring and controlling the temperature of the minority exhaust gas 

stream via the amount of fuel injected; and 

directing the enriched minority exhaust flow to the passages as rich 
exhaust gas to the particulate trap system. 

10 63. The method for reducing nitrogen oxide (NOx) in a particulate 

trap system having the at least one wall flow particulate trap used with an 
uitemal combustion engine according to claim 60, further including the steps 
of: 

forcing exhaust gas through the porous walls coated with precious 
15 metal catalysts and NOx adsorber material of the wall flow particulate trap 
module; 

directing a majority flow of lean exhaust gas from the engine to the 
vicinity of the at least one wall flow particulate trap module; 

directing a minority flow of exhaust gas to the vicinity of the at least 
20 one wall flow particulate trap module; 

collecting the filtered and purified exhaust gas from the at least one 
wall flow particulate trap module and releasing it to the atmosphere; 

connecting the entrance end of the at least one wail flow particulate 
trap module to the first channel to admit lean exhaust gas; 

25 connecting the entrance end of the at least one wall flow particulate 

trap module to the first channel to admit rich exhaust gas; and 

sequentially changing the passages receiving the lean exhaust gas and 
the rich exhaust gas flow. 
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64. A method for filtering and regenerating particulate trap system 
for an internal combustion engine, comprising: 

positioning an at least one particulate trap module to accept engine 
exhaust gas, wherein the at least one particulate trap module has a plurality of 
5 passages having porous walls for receiving the exhaust gas; 

filtering the exhaust gas via the porous walls; and 

periodically reversing a portion of the filtered exhaust gas back 
through the porous walls in reverse flow at a substantially constant pressure 
drop, resultant flow and duration suflBcient to dislodge and erode any build-up 
10 of soot and ash firom the porous walls. 

65. The method for filtering and regenerating particulate trap 
system for an internal combustion engine according to claim 64, fiirther 
including the steps of: 

15 creating a pressure difference between the separation chamber and ftie 

exit chamber in response to a pre-established engine operating condition, 
wherein the pressure in the exit chamber is greater than the pressure in the 
separation chamber, thereby forcing the filtered exhaust gas firom the exit 
chamber back through the porous walls to dislodge and blow out the build-up 

20 of soot and ash on inner surfaces of the porous walls. 

66. A method for filtering and regenerating a particulate trap system 
for an intemal combustion engine having a nitrogen oxide (NOx) reduction 
aftertreatment system, comprising: 

accepting engine exhaust gas via an at least one particulate trap module 
25 having a plurality of passages having porous walls for filtering exhaust gas, 
wherein the passages have porous walls with inner surfeces coated with 
precious metal catalysts and NOx adsorber material; 

passing a majority of lean exhaust gas through the porous walls of a 
majority of the plurality of passages; 
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removing the particulate via the porous walls and oxidizing the 
particulate via the precious metal catalysts at an acceptable temperature range; 

converting NOx to NO2 in the plurality of passages via the precious 
metal catalyst at an acceptable temperature range; 
5 storing the NO2 in the NOx adsorber material at the acceptable 

temperature range; and 

adding fuel to a minority flow of the exhaust gas to convert it to a rich 
mixture and for passing the minority flow of exhaust gas through a minorily 
of the plurality of passages, thereby causing the rich mixture of exhaust gas 
10 flow to release the stored NO2 for reduction by CO in the rich mixture flow of 
exhaust gas in the presence of precious metal catalyst at the acceptable 
temperature range forming CO2 and N2. 

67. The particulate trap system according to claim 3, further including: 
15 rotary valve means for preventing exhaijst gas entry into a minority of 

the passages and for connecting an entrance of the minority of the passages to 
a separation chamber, wherein the rotary valve rotates to sequentially cause 
reverse flow through the porous wails of each of the minority of the passages 
while permitting normal flow to continue through the porous walls of a 
20 majority of the trap passages. 

68. The particulate trap system according to claim 39, wherein the 
means for passing a majority of lean exhaust gas througji the porous of a 
majority of the plurality of passages includes rotary valve means for 

25 preventing exhaust gas entry into a minority of the passages and for 
connecting an entrance of tiie minority of the passages to a separation 
chamber, wherein the rotary valve rotates to sequentially cause reverse flow 
through the porous walls of each of the minority of the passages while 
pomitting normal flow to continue through the porous walls of a majority of 

30 the trap passages. 



